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ABSTRACT: A concept of Lean can be seen as a loosely connected set of potentially competing principles whose goal is 
cost reduction by the elimination of waste, and organise the possible effort to utilise waste of all kinds in a productive way. 
The avoidance and then lateral removal of waste has a long history, and as such this history forms much of the basis of the 
philosophy now known as "Lean". Many organisations are implementing 'lean manufacturing' (LM) with the objective of 
achieving a superior competitive advantage over other organisations. Few companies have attained their objective, while 
many of them did not. One of the reasons for failure is that the managers of these organisations have not understood clearly: 
how the performance measures of an organisation are affected, when it gets transformed through LM. 

Lean can be elevated through optimized utilization of Information Technology. Lean IT is the extension of lean 
manufacturing and lean services principles to the development and management of information technology (IT) products 
and services along with other manufacturing sectors . Its central concern, applied in the context of IT, is the elimination of 
waste, where waste is work that adds no value to a product or service. Although lean principles are generally well 
established and have broad applicability, their extension from manufacturing to IT is only just emerging. Indeed, Lean IT 
poses significant challenges for practitioners while raising the promise of no less significant benefits. And whereas Lean IT 
initiatives can be limited in scope and deliver results quickly, implementing Lean IT is a continuing and long-term process 
that may take years before lean principles become intrinsic to an organization's culture. This paper is an attempt to 
summarise the various components of lean manufacturing, role of IT in lean manufacturing and a brief overview of lean and 
IT. 
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I. Introduction 

Is is observed that the things in many ways goes waste which directly affects the cost and quality of the product . So 
it becomes essential on the part of manufacturers to reduce the waste from all possible angles and accordingly they have 
stepped up the waste elimination movement in possible manner. But the results were not creating any sensation in entire role 
of waste elimination. By that time Lean principles came from the Japanese manufacturing industry. The term was first 
coined by John Krafcik in a Fall 1988 article, "Triumph of the Lean Production System," published in the Sloan 
Management Review and based on his master's thesis at the MIT Sloan School of Management. 

Lean manufacturing, lean enterprise, or lean production, often simply, "Lean," is a production practice that 
considers the expenditure of resources for any goal other than the creation of value for the end customer to be wasteful, and 
thus a target for elimination. Working from the perspective of the customer who consumes a product or service, "value" is 
defined as any action or process that a customer would be willing to pay for. Lean manufacturing concepts were developed 
over the last five to six decades, primarily in Japan, particularly for the Toyota production system. These concepts met 
various tests for many years and passed the test of time very easily. 

Lean manufacturing revolutionaries the manufacturing process. It was not a fine tuning of the existing manufacturing 
processes. These manufacturing techniques are conceptually different from the traditional process. 

Lean manufacturing is a variation on the theme of efficiency based optimizing flow; it is a present-day instance of the 
recurring theme in human history toward increasing efficiency, decreasing waste, and using empirical methods to decide 
what matters, rather than uncritically accepting pre-existing ideas. 

The difference between these two approaches is not the goal itself, but rather the prime approach to achieving it. The 
implementation of smooth flow exposes quality problems that already existed, and thus waste reduction naturally happens as 
a consequence. The advantage claimed for this approach is that it naturally takes a system-wide perspective, whereas a waste 
focus sometimes wrongly assumes this perspective. 

II. A 'LEAN' CULTURE 

2.1. Brief Overview 

Also known as the flexible mass production, mainly it has two pillar concepts, Just-in-time (JIT) or "flow", and 
"autonomation" (smart automation). The smooth flowing delivery of value achieves all the other improvements as side- 
effects. If production flows perfectly then there is no inventory; if customer valued features are the only ones produced, then 
product design is simplified and effort is only expended on features the customer values. The other of the two pillars is the 
very human aspect of autonomation, whereby automation is achieved with a human touch. The "human touch" here meaning 
to automate so that the machines/systems are designed to aid humans in focusing on what the humans do best. It is now 
possible to give the machines enough intelligence to recognize when they are working abnormally and flag this for human 
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attention. Thus, in this case, humans would not have to monitor normal production and only have to focus on abnormal, or 
fault, conditions. 

Lean implementation is therefore focused on getting the right things to the right place at the right time in the right 
quantity to achieve perfect work flow, while minimizing waste and being flexible and able to change. These concepts of 
flexibility and change are principally required to allow production levelling, using tools like SMED, but have their analogues 
in other processes such as research and development (R&D). The flexibility and ability to change are within bounds and not 
open-ended and therefore often not expensive capability requirements. More importantly, all of these concepts have to be 
understood, appreciated, and embraced by the actual employees who build the products and therefore own the processes that 
deliver the value. The cultural and managerial aspects of Lean are possibly more important than the actual tools or 
methodologies of production itself. There are many examples of Lean tool implementation without sustained benefit, and 
these are often blamed on weak understanding of Lean throughout the whole organization. 

Lean aims to make the work simple enough to understand, do and manage. To achieve these three goals at once 
there is a belief held by some that Toyota's mentoring process, (loosely called Senpai and Kohai, which is Japanese for senior 
and junior), is one of the best ways to foster Lean Thinking up and down the organizational structure. This is the process 
undertaken by Toyota as it helps its suppliers improve their own production. The closest equivalent to Toyota's mentoring 
process is the concept of "Lean Sensei," which encourages companies, organizations, and teams to seek outside, third -party 
experts, who can provide unbiased advice and coaching. 

2.2. Lean goals and strategy 

Some commonly mentioned goals are:- 

Improve quality: To stay competitive in today's marketplace, a company must understand its customers' wants and needs and 
design processes to meet their expectations and requirements. 

Eliminate waste: Waste is any activity that consumes time, resources, or space but does not add any value to the product or 
service. See Types of waste, above. 

Reduce time: Reducing the time it takes to finish an activity from start to finish is one of the most effective ways to eliminate 
waste and lower costs. 

Reduce total costs: To minimize cost, a company must produce only to customer demand. Overproduction increases a 
company's inventory costs because of storage needs. 

2.3 Lean Manufacturing Metrics 

The goal of Lean Manufacturing is the creation of "World Class" level of manufacturing operations metrics. The following 
chart shows typical world class m anufacturing metrics: 
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Table No. 1 world class manufacturing metrics 



2.4 Principles of lean 

The five-step thought process for guiding the implementation of lean techniques is easy to remember, but not always easy to 
achieve: 

• Specify value from the standpoint of the end customer by product family. 

• Identify all the steps in the value stream for each product family, eliminating whenever possible those steps that do not 
create value. 

• Make the value-creating steps occur in tight sequence so the product will flow smoothly toward the customer. 

• As flow is introduced, let customers pull value from the next upstream activity. 
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Fig. No.l Principles of lean 

As value is specified, value streams are identified, wasted steps are removed, and flow and pull are introduced, begin the 
process again and continue it until a state of perfection is reached in which perfect value is created with no waste. 



III. LEANMANAGEMENT AND WASTE 

While the elimination of waste may seem like a simple and clear subject it is noticeable that waste is often very 
conservatively identified. This then hugely reduces the potential of such an aim. The elimination of waste is the goal of Lean 
.Diagram given below refers to forms of waste and components of lean production system. 

Lean Production 

Components of Lean Production System 




Fig. No.2 Lean Value Chain 

3.1 Muda (wasteful) 

Is a traditional Japanese term for an activity that is wasteful and doesn't add value or is unproductive, 
etymologically none or un-useful in practice or others. Muda has been given much greater attention as waste than the other 
two which means that whilst many Lean practitioners have learned to see muda they fail to see in the same prominence the 
wastes of mura(unevenness) and muri (overburden). 




Fig. No.3 Forms Of Waste 



3.2 Mura (unevenness) 

Is traditional general Japanese term for unevenness, irregularity or inconsistency in physical matter or human 
spiritual condition. It is also a key concept in performance improvement systems such as the Toyota Production System. 
Mura is one of the three types of waste. Waste reduction is an effective way to increase profitability. Mura, in terms of 
business/process improvement, is avoided through Just In Time systems which are based on keeping little or no inventory, 
rather supplying the production process with the right part, at the right time, in the right amount, and first-in, first out 
component flow. Just in Time systems create a "pull system" in which each sub -process withdraws its needs from the 
preceding sub-processes, and ultimately from an outside supplier. When a preceding process does not receive a request or 
withdrawal it does not make more parts. This type of system is designed to maximize productivity by minimizing storage 
overhead. 
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3.3 Muri( overburden) 

Muri is all the unreasonable work that management imposes on workers and machines because of poor 
organization, such as carrying heavy weights, moving things around, dangerous tasks, even working significantly faster than 
usual. It is pushing a person or a machine beyond its natural limits. This may simply be asking a greater level of performance 
from a process than it can handle without taking shortcuts and informally modifying decision criteria. Unreasonable work is 
almost always a cause of multiple variations. 

Firstly, muri focuses on the preparation and planning of the process, or what work can be avoided proactively by 
design. Next, mura then focuses on how the work design is implemented and the elimination of fluctuation at the scheduling 
or operations level, such as quality and volume. Muda is then discovered after the process is in place and is dealt with 
reactively. It is seen through variation in output. It is the role of management to examine the muda, in the processes and 
eliminate the deeper causes by considering the connections to the muri and mura of the system. The muda and mura 
inconsistencies must be fed back to the muri, or planning, stage for the next project. 

IV. LEAN AND IT 

4.1 Need and Scope 

As lean manufacturing has become more widely implemented, the extension of lean principles is beginning to 
spread to IT (and other service industries). Industry analysts have identified many similarities or analogues between IT and 
manufacturing, whereas the manufacturing function manufactures goods of value to customers, the IT function 
"manufactures" business services of value to the parent organization and its customers. Similar to manufacturing, the 
development of business services entails resource management, demand management, quality control, security issues, and so 
on. Moreover, the migration by businesses across virtually every industry sector towards greater use of online or e-business 
services suggests a likely intensified interest in Lean IT as the IT function becomes intrinsic to businesses' primary activities 
of delivering value to their customers. Already, even today, IT's role in business is substantial, often providing services that 
enable customers to discover, order, pay, and receive support. IT also provides enhanced employee productivity through 
software and communications technologies and allows suppliers to collaborate, deliver, and receive payment. 

The relationships between lean manufacturing and information technology is now building a new concept of 
business building. Software industry and IT can get great lessons from lean. On the other hand lean manufacturers can use IT 
to help their efforts in the journey. First of all it is important to understand that software alone will not make you lean or even 
efficient. In most of the cases IT plays an important support role. Good processes can be made more effective and efficient 
with software and application of IT not the other way around. It is important to know where IT can explore lean concept to a 
greater extent. Some major areas in this regard are given below. 

• Information Technology can be used in communicating data fast and accurately. Sharing the same piece of truth is very 
important to run a lean system effectively. 

• Collection and processing of data is another very important area where IT can help the lean manufacturer. Collecting 
data and analysis will help you in better decision making. 

• Some of the work can be automated using the IT technology. For an example rather than creating a purchase order every 
time, the system can be configured in such a way that it can pass the requirement to the suppliers in a predefined interval 
based on the TAKT time. 

• When implementing complicated IT systems it is important to make sure the systems also are following the concepts of 
lean. For an example; 

• Collecting and accumulating data which are not used for decision making will increase the workload for people and 
machinery and also will serve no purpose; hence it creates the wastes of over processing and inventory. 

Systems must be made to update just in time and possibilities of erroneous data into the systems must be eliminated making 
the system error proofed. 

In simple terms implementing an IT system will not solve your problem or will not make you a lean manufacturer. 
You have to put the processes in place first to be facilitated by IT in true lean manner. Like in lean manufacturing, it is 
important to apply the concepts of lean in designing the suitable IT systems for you. Good IT systems and good lean 
processes will make you a better lean manufacturer. 

4.2 Types of Waste in Lean IT 

Lean IT promises to identify and eradicate waste that otherwise contributes to poor customer service, lost business, 
higher than necessary business costs, and lost employee productivity. To these ends, Lean IT targets eight elements within IT 
operations that add no value to the finished product or service or to the parent organization 

Each element in the table can be a significant source of waste in itself, linkages between elements sometimes create 
a cascade of waste (the so-called domino effect). For example, a faulty load balancer (waste element: Defects) that increases 
web server response time may cause a lengthy wait for users of a web application (waste element: Waiting), resulting in 
excessive demand on the customer support call center (waste element: Excess Motion) and, potentially, subsequent visits by 
account representatives to key customers' sites to quell concerns about the service availability (waste element: 
Transportation). In the meantime, the company's most likely responses to this problem — for example, introducing 
additional server capacity and/or redundant load balancing software), and hiring extra customer support agents — may 
contribute yet more waste elements (Overprovisioning and Excess Inventory). 
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low job 

satisfaction, 
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Table No. 1 Targets of Waste in Lean IT 

4.3 .Implementation of lean IT 

Implementation begins with identification and description of one or more IT value streams. It is essential to 
generate a date base which must includes the detailed information of time and motion supplies, customer demand, process 
flow and product families. The database should have a facility to update and edit the data contents as per requirement of the 
lean . The generated data is to be analyzed for capacity plan, value stream map current status , vale stream map future status , 
work balance and layout proposal. The final stage is of project implementation wherein the above discussed steps are to be 
followed to create foolproof A schematic layout given below can refer to basic theme of Lean It implementation. 



Capacity Plan 



Value Stream Map current status 



Value Stream Map future status 



Work Balance 



Layout Proposal 



Project Plan - Implementation 



Fig. No.4 Implementation of lean IT 



V. CONCLUSION 

It now essential to tie up lean manufacturing with information technology so as to expedite lean management 
movement. The industries and service sectors in totality should move forward to take up this task and must execute possible 
efforts to update the various events through lean principles . It is now high time to move up for stability as far as global 
scenario is concerned. It is not that much difficult or complicated to opt for lean management drive. This will not only help 
the industries and service sectors to downsize the waste to a greater extent but also will enhance the quality of work culture . 
It has been proved by number of companies that lean manufacturing is a need of today and future of tomorrow. 



www.ijmer.com 



3030 I Page 



International Journal of Modern Engineering Research (IJMER) 
www.iimer.com Vol. 3, Issue. 5, Sep - Oct. 2013 pp-3026-3031 ISSN: 2249-6645 

REFERENCES 

[I] A B Womack, James P., Daniel T. Jones, and Daniel Roos (1990). "The Machine That Changed the World". 

[2] A B Holweg, Matthias (2007). "The genealogy of lean production". Journal of Operations Management 25 (2): 420-437. 
doi:10.1016/j.jom.2006.04.001. 

[3] Bailey, David. "Automotive News calls Toyota world No 1 car maker". Reuters.com. Reuters. 

http://www.reuters.com/article/businessNews/idUSN2424076820080124. Retrieved 19 April 2008. 
[4] Krafcik, John F. (1988). "Triumph of the lean production system". Sloan Management Review 30 (1): 41-52. 
[5] Ohno, Taiichi (1988). Toyota Production System. Productivity Press, p. 8. ISBN 0-915299-14-3. 
[6] SuprateekRoy (1988), p 4 
[7] Suprateek Roy (1988), p 6 

[8] "Problems continue at Heathrow's Terminal 5", New York Times, March 31, 2008 article [1] 

[9] Andrew Dillon, translator, 1987. The Sayings of Shigeo Shingo: Key Strategies for Plant Improvement). 

[10] (Charles Buxton Going, preface to Arnold and Faurote, Ford Methods and the Ford Shops (1915)) 

[I I] Ford, Henry; with Crowther, Samuel (1922). My Life and Work. Garden City, New York, USA: Garden City Publishing Company, 
Inc. http://www.gutenberg.net/etext/7213. Various republications, including ISBN 9781406500189. Original is public domain in 
U.S. 

[12] Bennett, Harry; with Marcus, Paul (1951). We Never Called Him Henry. New York: Fawcett Publications. LCCN 51-036122. 
[13] Womack, James P.; Daniel T. Jones (2003). Lean Thinking. Free Press. 

[14] A B Ruff a, Stephen A. (2008). Going Lean: How the Best Companies Apply Lean Manufacturing Principles to Shatter 

Uncertainty, Drive Innovation, and Maximize Profits. AMACOM. ISBN 0-8144-1057-X. 

http://books.google.com/?id=_Q70GDd61hkC. 
[15] Hounshell, David A. (1984), From the American System to Mass Production, 1800-1932: The Development of Manufacturing 

Technology in the United States, Baltimore, Maryland, USA: Johns Hopkins University Press, ISBN 978-0-8018-2975-8, 

LCCN 83-016269 . pp 248 ff. 
[16] Toyota Production System, Taichi Ohno, Productivity Press, 1988,, p. 58 
[17] Womack, James P.; Daniel T. Jones (2003). Lean Thinking. Free Press, p. 352. 
[18] Bicheno, John; Matthias Holweg (2009). The Lean Toolbox. PICSIE Books. ISBN 978-0954124458. 
[19] Toyota Vision and Philosophy [dead link] 

[20] Pat Lancaster of Lean Thinking's Lanchester Technologies reference implementation 

[21] Maskell & Baggaley (December 19, 2003). "Practical Lean Accounting". Productivity Press, New York, NY. 

[22] The Gold Mine, F & M Balle, The Lean Enterprise Institute, 2005, pl96 

[23] Michael Balle & Freddy Balle (2009) The Lean Manager, Lean Enterprise Institute 

[24] Adsit, Dennis. "Cutting Edge Methods Target Real Call Center Waste", isixsigma.com. Archived from the original on 2008-04-14. 

http://web.archive.Org/web/20080414194658mttp://www.isixsigma.com/library/content/c070611a.a Retrieved 19 April 2008. 
[25] Hanna, Julia. "Bringing 'Lean' Principles to Service Industries". HBS Working Knowledge. October 22, 2007. (Summary article 

based on published research of Professor David Upton of Harvard Business School and doctoral student Bradley Staats: Staats, 

Bradley R., and David M. Upton. "Lean Principles, Learning, and Software Production: Evidence from Indian Software Services.". 

Harvard Business School Working Paper. No. 08-001. July 2007. (Revised July 2008, March 2009.) 
[26] Radnor, Dr Zoe; Paul Walley, Andrew Stephens, Giovanni Bucci. "Evaluation Of The Lean Approach To Business Management 

And Its Use In The Public Sector", scotland.gov.uk. http://www.scotland.gov.Uk/Publications/2006/06/13162106/0. Retrieved 19 

April 2008. 

[27] Radnor & Bucci (2010) " Analysis of Lean Implementation in UK Business Schools and Universities", Association of Business 
Schools, http://www.wbs.ac.uk/downloads/news/2011/03/abs-lean-report-exec-summarv-march-2011-13008.pdf 

[28] E G Liker, J.K., 2004. The Toyota Way: 14 Management Principles from the World's Greatest Manufacturer, New York: 
McGraw-Hill., Feld, W.M., 2001. Lean Manufacturing: Tools, Techniques, and How to Use Them, Boca Raton: St. Lucie Press., 
Ohno, T., 1988. Toyota Production System: Beyond Large-Scale Production, Portland: Productivity Press., Monden, Y., 1998. 
Toyota production system: an integrated approach to just-in-time, London: Chapman & Hall., Schonberger, R.J., 1982. Japanese 
Manufacturing Techniques: Nine Hidden Lessons in Simplicity, New York: Free Press., Shingo, S., 1984. A Study of the Toyota 
Production System from an Industrial Engineering Viewpoint, Tokyo: Japan Management Association. 

[29] E.G . Womack, J.P., Jones, D.T. & Roos, D., 1990. The Machine That Changed the World: The Story of Lean Production, New 
York: Rawson Associates., Womack, J.P. & Jones, D.T., 2003. Lean Thinking: Banish Waste and Create Wealth in Your 
Corporation, New York: Free Press., Bicheno, J., 2004. The new lean toolbox: towards fast, flexible flow, Buckingham: PICSIE 
Books., Dennis, P., 2002. Lean Production Simplified: A Plain Language Guide to the World's Most Powerful Production System, 
New York: Productivity Press., Schonberger, R.J., 1982. Japanese Manufacturing Techniques: Nine Hidden Lessons in Simplicity, 
New York: Free Press. 

[30] Pettersen, J., 2009. Defining lean production: some conceptual and practical issues. The TQM Journal, 21(2), 127 - 142. 
[31] a b c Thinking of Lean Manufacturing Systems Maclnnes, Richard L. (2002) The Lean Enterprise Memory Jogger Page, Julian 
(2003) Implementing Lean Manufacturing Techniques 



www.ijmer.com 



3031 I Page 



